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1102 Abstracts October 2014catheter-directed thrombolysis (CDT). We hypothesized that the Trellis
device would have lower overall hospital costs than CDT.
Methods: This was a retrospective cohort study of consecutive pa-
tients who received thrombolysis for lower extremity DVT from 2010 to
2013 at a private practice vascular surgery group. The observational design
meant no intervention randomization, only a review of performed proce-
dures. Indication included presence of symptomatic thrombosis of the
deep venous system of the lower extremity. Patients underwent pharmaco-
mechanical thrombolysis using Trellis device or only CDT at treating sur-
geon’s discretion. Patients were grouped by procedure method and patient
characteristics and surgical details taken from initial history and physical ex-
amination and operative notes. Analyses were based on comparing procedure
methods and variables associated with hospital costs (ie, Fisher exact test,
Wilcoxon rank sum, or bivariate linear regression with data transformations).
All pairwise comparisons were corrected with Bonferroni method.
Results: There were 57 procedures performed during the study period,
with 10 excluded due to the patient having Paget-Schroetter syndrome, use of
another device (Angiojet), or prior DVT treatment within the previous
month. The ﬁnal study sample consisted of 47 patients, with 79% treated
with the Trellis device (35% of these patients also received CDT). Patient pro-
cedure and outcome data were similar for use of inferior vena cava ﬁlter, com-
plications, length of stay, and direct facility costs (P> .05; Table). Treatment
groups differed on the number of endovascular suite trips (P < .05). Exami-
nation of factors associated with direct facility costs were treatment group
(with Trellis plus CDT costing statistically more than Trellis alone
[r2¼0.17; P ¼ .0292]) and length of stay (r2¼0.39; P < .0001).
Conclusions: This study presents one of the largest documented re-
views of cost data related to the Trellis device. Results revealed treatment
and length of stay as being signiﬁcantly associated with cost. Further ana-
lyses with a greater sample size, along with multivariate analyses, are needed
to best understand cost-predictors related to the treatment of lower extrem-
ity DVT in similar samples.Table. Bivariate comparisons of deep vein thrombosis (DVT) patient
characteristics based on Trellis intervention status (n ¼ 47)
Variablesa
Trellis patient
(n ¼ 37)
Non-Trellis
patient (n ¼ 14) P valueb
Male sex 15 (41) 4 (40) >.9999
Age, years 49 (32-64) 51 (45-58) .9402
Symptoms
Subacute 5 (13) 0 (0) .2446
Acute 28 (76) 7 (70)
Chronic 3 (8) 3 (30)
Unknown 1 (3) 0 (0)
IVC ﬁlter used 21 (57) 8 (80) .1798
Trips to the
endovascular suite
1 (1-2) 2.5 (2-3) <.0010
Complicationc 2 (5) 3 (30) .0573
Hospital length of stay 4 (2-5) 5 (2-8) .9379
Total cost of
hospital stay (USD)
8070
(5618-9833)d
8621
(7422-11798)
.9402
IVC, Inferior vena cava; USD, United States dollars.
aContinuous data are presented as medians (interquartile range) and cate-
goric data as number (%).
bP values are based on the Fisher exact test or the Wilcoxon rank sum test.
cDeﬁned as hematoma, pulmonary embolus, or recurrent deep vein
thrombosis #1 month following treatment.
dMedian direct facility cost of $6068 for Trellis and $9207 Trellis with
catheter-directed thrombolysis.
Fig 1. Age-matchedcontrols (Cntrl) anddeepvenous thrombosis (DVT)+mice.Author Disclosures: J. H. Rinker: None; D. Massop: None; H. L.
Smith: None; P. Wall: None.
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Objectives: Endovascular repair (EVAR) of infrarenal aortic aneu-
rysms (AAAs) is increasingly used in patients with suitable aortic
morphology. Despite improvements in graft design, type II endoleak
(EL-2) from the inferior mesenteric artery (EL-IMA) or lumbar artery
(EL-LA) remains the Achilles’ heel of EVAR. This study evaluated the nat-
ural history of the AAA sac after EVAR. Our hypothesis was that persistent
EL-2 is associated with inferior AAA sac regression.Methods: A retrospective analysis of all nonruptured AAA treated by
elective EVAR using Food and Drug Administration-approved endografts
from January 2005 to December 2008 in our facility was performed. Review
of medical records and preoperative and follow-up computed tomography
angiograms (CTA) at 1, 6, and 12 months were performed. Patients with
type I, III, and IV endoleaks were excluded. Persistent EL-2 was deﬁned
as EL-2 present on CTA at 6 months post-EVAR. AAA size and volume
were analyzed using Aquarius TeraRecon software. Changes in AAA sac vol-
ume at 6 and 12 months were compared in patients (1) with and without
EL-2 and (2) with an occluded vs patent IMA.
Results: The study cohort comprised 197 patients (164 men, 33
women) who were a mean age of 74 years. Mean preoperative AAA diam-
eter was 5.5 cm, and volume was 137.45 cm3 (range 4-11 cm). EL-2 was
present in 27% at completion of EVAR and persisted in 9% at a mean
follow-up of 6 months (range, 4-8 months). EL-LA resolved in 94% on
follow-up vs 55% of EL-IMA (P ¼ .01 by Fisher exact test). Preoperatively,
the IMA was occluded by coils or chronically occluded in 92 patients vs
105 patients who had a patent IMA. At the 6-month follow-up, patients
with an occluded IMA had an EL-2 rate of 2.5% vs 13% in those with a patent
IMA (P ¼ .007 by t-test). Sac volume regression was 39.5% in those with an
occluded IMA vs 29% in those with a patent IMA (P ¼ .04 by Fisher test).
Regression in AAA sac volumewas highly signiﬁcant in patients with occluded
IMA at 60% vs 41.6% at 1 year (P ¼ .0010, two- sided t-test).
Conclusions: The presence of persistent EL-2 after EVAR results in
inferior AAA sac regression. The majority of EL-LA spontaneously throm-
bose by 6 months; however, 45% of EL-IMA are persistent. Consideration
should be given to preoperative coiling of a patent IMA before EVAR.
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Fig 2. Variation in metabolite level by thrombus size.
Fig. Adjusted Trends in Ruptured Aortic Aneurysm.
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deep venous thrombosis (DVT), but the underlying mechanism(s) re-
main(s) undeﬁned. Metabolite proﬁling permits an agnostic approach to
biomarker discovery and lends insight into the mechanistic underpinnings
of clinical phenotypes. We hypothesized that there would be a differenti-
ating metabolite signature of age-related DVT.
Methods: We subjected heparinized whole blood samples from
young (10 weeks) and old (12-24 months) mice undergoing DVT via elec-
trolytic inferior vena cava-generated thrombosis or nonthrombosed controls
to MeOH:CHCl3 extraction and assayed the resulting aqueous fractions by
one-dimensional 1H-nuclear magnetic resonance (NMR). Metabolites were
identiﬁed and quantiﬁed from spectra using a known concentration of an in-
ternal standard and Chenomx NMR suite software. The data were normal-
ized and compared across groups by analysis of variance with Holm-Sidak
post-testing. Signiﬁcant metabolites were entered into the bioinformatics
platform, Metscape 2, to generate compound-reaction-enzyme-gene
networks.
Results: Glutamine, phenylalanine, and proline were uniquely
elevated in aged DVT+ mice compared with age-matched controls and
young DVT+ mice (Fig 1). These metabolite levels varied in the presence
thrombosis but were not associated with thrombus size (Fig 2). Trimethyl-
amine N-oxide (TMAO) levels were elevated in aged mice (aged vs young
control, P ¼ .004; aged vs young DVT, P ¼ .001), but were not different
between controls and DVT animals. The three metabolite pathways mapped
to a single Metscape network.
Conclusions: One-dimensional 1H-NMR-metabolite proﬁling iden-
tiﬁed, for the ﬁrst time in experimental DVT, three metabolites, gluta-
mine, phenylalanine, and proline, in related pathways, that were
associated with age-related DVT. Although previous data are scarce, these
ﬁndings suggest that a disruption of metabolism involved in redox balance
and inﬂammation contribute to the mechanistic underpinnings of age-
related DVT. Conversely, TMAO levels, which have previously been
shown to be associated with atherosclerosis, were attributable to age but
not DVT. These ﬁndings introduce a new avenue of investigation intovenous thrombosis pathogenesis using metabolomics to inform mecha-
nistic pathways of age-related DVT and to drive biomarker discovery in
the clinic.
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Objectives: The prevalence of abdominal aortic aneurysm (AAA) has
been shown to be declining in the United States. The causes of this trend
are uncertain but have been hypothesized to be the result of changes in
demographics and the prevalence of risk factors. Whether these factors
have had similar effects on trends in thoracic aortic (TAA) and thoracoab-
dominal aneurysm (TAAA) prevalence is unclear. We hypothesized that
presentations with AAA, TAA, and TAAA rupture might exhibit different
trends.
Methods: We searched the Nationwide Inpatient Sample (2006-
2011) for cases of ruptured TAA, AAA, or TAAA in patients aged
$60 years. We estimated the associations of calendar year with the inci-
dence of aortic aneurysm, in aggregate and by type, using logistic regres-
sions, with and without adjustment for demographic and comorbid
factors.
Results: A weighted sample of 43,559 ruptured aortic aneurysms
was identiﬁed. The distribution of cases was 13.6% for TAA, 81.0%
for AAA, and 5.4% for TAAA. In unadjusted analysis, the average annual
trend in ruptured aortic aneurysm was 3.4% (95% conﬁdence interval,
5.4% to 1.4%), but trends varied by type of aneurysm: average annual
trends were 0.8% (5.1% to +3.7%) for TAA, 3.9% (5.9% to 1.9%) for
AAA, and 1.9% (8.0% to +4.6%) for TAAA. After adjustment for demo-
graphic and comorbid factors, the average annual trend in ruptured
aortic aneurysm attenuated to 2.2% (4.3% to 0.2%); by type of aneu-
rysm, the average annual trends were 0.3% (4.8% to +4.4%) for TAA,
2.7% (4.6% to 0.6%) for AAA, and 0.5% (6.7% to +6.2%) for TAAA
(Fig).
Conclusions: Between 2006 and 2011, hospitalization for ruptured
aortic aneurysm tended to decrease annually in the United States. How-
ever, the decrease was almost entirely attributable to a decline in
ruptured AAA. There were no signiﬁcant declines in ruptured TAA or
ruptured TAAA during the study era. Thus, factors contributing to the
decline in ruptured AAA do not appear to have had similar effects on
ruptured TAA or ruptured TAAA.
